Introduction
The prediction of preterm delivery (PTD) in asymptomatic low-risk population relies on different clinical, ultrasound based and biochemical screening tests. All of them are characterized by low sensitivity and low positive predictive value (PPV) [1] [2] [3] [4] [5] . As a consequence of such improper selection, some low-risk women may be unnecessarily monitored, hospitalized and even exposed to potentially dangerous tocolytic agents. On the other hand, pregnant women at risk for PTD may remain unrecognized and consequently have a late institution of corticosteroid prophylaxis and tocolytics or a delayed transfer to tertiary center, resulting in increased perinatal mortality and morbidity [4, 5] .
Clinical digital examination (DE) of the cervix is still routinely used in clinical practice for assessment of low and high-risk pregnant women [6] [7] [8] [9] [10] [11] . This examination is simple, cheap, and it is believed to be useful in the assessment of the cervical consistency, shape, station and dilatation, in order to recognize women at risk for PTD [7, 9] . Despite being abandoned in some western countries [12] , in most parts of the world DE is still performed at each clinical appointment [6] [7] [8] [9] [10] [11] .
Transvaginal sonography (TVS) of the uterine cervix has been suggested as a method for the quantitative and qualitative cervical evaluation in low-risk pregnancy. Among the different sonographic parameters used, majority of investigators have focused on cervical length (CL) measurement as a well-accepted and standardized method of cervical assessment [1] [2] [3] 13] .
Additionally, CL measurement has better accuracy compared to the other sonographic parameters (i.e. funneling) regarding the prediction of PTD in low-risk population [14 -15] .
The advantage of TVS of the cervix over the DE is related to the possibility of assessment of supravaginal portion and internal cervical axis; both being impossible to evaluate digitally [16] . Sonographic assessment allows quantitative and qualitative measurement of the cervix reducing the inter and intra-observer variations [17] [18] . Presently, the comparison of TVS and DE was mostly performed in high-risk population [7, [19] [20] [21] , and the results of randomized controlled trials (RCT) of their usefulness in low-risk population are still missing.
Therefore, in this RCT we compared the diagnostic accuracy of CL measurement assessed by TVS and clinical DE in the second trimester, regarding the prediction of PTD in asymptomatic low-risk population.
Materials and methods

Study design and subjects
This RCT was a part of a research project designed to assess the efficacy of different Major congenital fetal anomalies, and 8. Intrauterine fetal death.
Local and national ethical committees approved the study protocol and all women included in the study gave their informed written consent.
Randomization
Computer-generated random number tables were used for random assignment. Group assignments were placed in sealed, opaque, alternate numbered envelopes. Pregnant women were randomly assigned into two groups: sonographic assessment of CL (study group) or DE of the cervix (control group).
The results obtained in the study were known to the principal investigators only and the course of the pregnancy was unaltered by the participation in the study.
Collection of data and sonography
Transvaginal sonography was performed with a 7-MHz transducer with an angle of 160 o (model 6117, Aloka 5500, ALOKA CO. LTD, Japan). Each TVS was performed according to the protocol described by Owen et al [21] . This method has a mean interobserver variation of 4-10% and a mean intraobserver variation of 5% [17] [18] .
An adequate image was defined as presence of external cervical axis, endocervical canal and internal cervical axis, which is the cranial end of the cervical canal adherent to the intrauterine cavity. Cervical length was measured with electronic calipers as linear distance between the external axis and the functional internal axis along a closed endocervical canal, and the length below the 5 th percentile for our population was defined as shortened. The sonographic assessment of the cervix was carried out over a period of three minutes to detect spontaneous dynamic changes. At least three measurements were made and the lowest value was used for further calculations.
In the control group a DE was performed to assess the components of the Bishop score, a composite measure that assigns a score of 0 to 3 points to each of four features of the cervix:
length, dilatation, position, consistency, and station of the presenting part [22] . Bishop score above the 95 th percentile for our population was defined as high.
Data analysis
As a part of the study design, a sample size calculation was performed (Sample size calculator, MaCorr Inc., Toronto, Ontario, Canada). The calculation was designed to detect at least 10 % difference between the sensitivity of CL measurement and clinical DE, regarding the prediction of PTD in low risk population. Confidence interval (CI) was determined using the confidence level of 95%. The program has calculated that CI is 5.9 %. Using confidence level of 95% and CI of 5.9 % the program has calculated that for this population the sample size needs to be 276 participants (138 in each group).
Data were analyzed using SPSS version 11.0 (SPSS Inc., Chicago IL, USA The comparison of secondary outcome measures between the study and control group is presented in Table II . There was one case of perinatal death in the study group. The woman had premature preterm rupture of membranes at 25 th week, and delivered in 26 th week, male fetus weighting 950 grams. The newborn died 24 hours later because of the complications caused by severe respiratory distress. There was no statistically significant difference between the study and control group in all assessed parameters.
Discussion
Preterm delivery is one of the biggest problems in modern obstetrics [4, 23] . Despite the fact that perinatal mortality is relatively low after 32 completed gestational weeks, so called "marginally" PTD (35 -37 weeks) remains responsible for a relatively high rate of short and long-term neonatal morbidity, and it is still important problem in clinical practice [23] .
The target population in our RCT was low-risk, asymptomatic primgravidae with singleton pregnancy. Presently available screening tests for PTD in this population have low sensitivity and low PPV. Despite the fact that prevalence of PTD in this population is low, those women are important as they account for almost half of all pregnancies. This justifies the need for screening but also makes the design of screening protocols very difficult. In order to get acceptable specificity the cut off values of measurable parameters have to be set below 5 th or above 95 th percentile [1] [2] [3] 13] .
Among the different sonographic screening tests, a CL measurement assessed by TVS has the greatest diagnostic accuracy regarding the prediction of PTD in low-risk population, being superior compared to the other presently available ultrasound based screening tests (i.e.
funneling) [14] [15] . The distribution of CL measurements in our study (39.5 + 8. Due to the relatively low number of participants included in this trial, the diagnostic accuracy of our results regarding CL measurement cannot be compared with other trials. However, this was not our goal, as we wanted to compare the diagnostic accuracy between CL measurement and DE in the low-risk population.
Cervical assessment in pregnancy by DE has been the traditional method for prediction of PTD. According to the literature a routine DE of the cervix has not resulted in a decreased incidence of PTD mostly due to poor PPV. This consequently may influence the number of unnecessary hospital admissions or tocolytic use [12] . Among the different parameters assessed by DE majority of investigators have used the Bishop score, a composite measure of four features of the cervix and station of the presenting part [22, 24] .
In the high-risk population, DE of the cervix had very limited value with very poor sensitivity and PPV [19] [20] [21] . Despite all of that, DE of the cervix is still systematically and widely used in everyday clinical practice for routine assessment of low-risk and high-risk pregnant women [6] [7] [8] [9] [10] [11] . The only advantage of this screening test is in its simplicity, availability, price and no equipment requirements.
The comparison of diagnostic accuracy between CL measurement and DE in our study with the results of Andersen et al [25] , found similar sensitivity regarding the prediction of PTD for CL measurement (57%, 95%CI [20 -88] vs. 47%, 95%CI [4 -72] ) and similar sensitivity for DE (33%, 95%CI [9 -69] vs. 36%, 95%CI [14% to 64%]).
Most of investigators found that objectivity and reliability of CL measurement assessed by TVS justifies its use in screening for PTD in high-risk population. Some trials have shown that sonographic measurement of CL in low-risk population might help to identify the women at risk for PTD [1] [2] [3] 13] . Therefore, we compared those two methods in low-risk population.
The only problem is the lack of the standardized diagnostic criteria for cervical incompetence in this population, as presently we do not know which criterion performs the best. At the moment the evidence is in favor of measurements of the length of closed part of the cervix, and therefore we used it in our trial [1] [2] [3] 13] .
The results of our RCT confirm that DE of the cervix has a lower sensitivity and lower PPV in comparison to the CL measurement regarding the prediction of PTD in low-risk population.
Shortened CL measurement in comparison with high Bishop score had 12-fold higher positive LR for PTD < 37 weeks in low-risk population. This difference is mostly due to the fact that cervix is not assessable by this method [16] . As well as that, DE is nonspecific examination, as up to 15% of primiparous women, who have delivered at term, had positive findings on DE in the late second trimester [27] .
We are aware that our sample size is relatively low compared to the other studies assessing shortened CL regarding the prediction of PTD in the low-risk population. However, this is a first RTC that compared the diagnostic accuracy of the sonographic assessment of CL and clinical DE of the cervix in the second trimester regarding the prediction of PTD in low-risk population. Our results show that CL measurement compared to DE has better diagnostic accuracy in screening for PTD in low-risk population. The use of CL measurement could improve the selection of woman at risk and reduce perinatal mortality and morbidity by enabling the appropriate administration of corticosteroids and transfer to tertiary center.
Additionally, it may reduce the use of tocolytic agents, and the frequency of the side effects that are related with them [28] . 
